All animal experiments followed the rules and guidelines of the local animal ethical committee and the Animal Care and Use Committee of Nanjing Medical University. All study protocols were approved by the Animal Care and Use Committee of Nanjing Medical University. Cas9 plasmid Pst1374-Cas9-N-NLS-Flag-linker and expression vectors for sgRNAs were provided by Professor JunZhang (Nanjing Medical University).
incubation with horseradish peroxidase (HRP)-conjugated secondary antibodies (1:5,000; Thermo Fisher Scientific) at room temperature for 1 hour, signals were detected using Pierce ECL western blotting substrate according to the manufacturer's instructions.
Immunofluorescence 5mC/5hmC staining: The 5mC/5hmC staining was carried out as we described previously 2 . In brief, the zona pellucida was dissolved by incubation with Acidic Tyrode's Solution (Sigma-Aldrich, St. Louis, MO, US), and then zygotes were fixed with 3.7% paraformaldehyde for 20 min. After incubated in 4M HCl solution for 10 min, samples were neutralized in Tris-HCl (pH 8.0) for 10 min. Following a second fixation with 3.7% paraformaldehyde, zygotes were treated with 0.2% Triton X-100 for 10 min.
After overnight blocking at 4°C in 1% BSA, samples were stained overnight at 4°C with rabbit polyclonal anti-5hmC antibody DNA was counterstained with propidium iodide. After three washes in PBST, samples were mounted on slides with a drop of anti-fade medium and then examined under a laser-scanning confocal microscope.
Sample preparation and bisulfite sequencing
The Narishige micromanipulator was equipped with a Piezo unit (PrimeTech) for zona drilling and breaking plasma membranes. The female and male pronuclei were isolated according to their size and the distance from the second polar body. The oocytes and isolated pronuclei were subjected to DNA methylome as described previously 3 with minor modifications. Briefly, samples were lysed in lysis buffer (10 mM Tris-HCl pH 7.4 and 2% SDS) with 0.5 μl protease K for 1 h at 37 °C. Bisulfite conversion was performed on cell lysates using the EZ DNA Methylation-Gold Kit (Zymo Research) according to the manufacturer's instructions. The converted DNA was processed for library construction, and the quality and quantity of the purified library assessed using Agilent Bioanalyzer and StepOnePlus Real-Time PCR System (Applied Biosystems). Finally, libraries were prepared for 125-bp paired-end sequencing on a HiSeq2500.
Data analysis of zygote methylome
Raw reads are processed using Trim Galore between groups with default parameters. Gene Ontology (GO) analysis of genes was performed using DAVID 8 (http://david.abcc.ncifcrf.gov). GO terms with adjusted Pvalue less than 0.05 were determined to be statistically significant.
